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mm 



m 



[»#«3] nKn^^IMnKn^^ rc^tf- ( Rho d o 
coccus _sjp . ) ATCC3 94 84^T'feSf^SlClfBi©-h'JA/ 

[ff^3U] □ Fny^^IWn Kay** rcxtf- ( Rho d o 
coccus _s_g_. ) ATCC3 94 84«T»«f#a2lCE«©7$^- 

[fhf^6] Sf*^2*feM:4K:ffi*©*e-?-DNA€:^tf^^^ Ko 
4lC^^©«^DNA©M^$:^tjy^^$ K. 

o 

[if i 3 ] sg$g 8 iciBifi©^*t«ift#«fefliv%T— h y ;i/jKo>- h y 
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[ff^ig 16] - f u v 7^n-h'j^ ^v7^o-hu 

3 lzmm<D7$ K»©»3ii£. 

7 5 FS#. tAVJ/7M>X7§F, *#2/7v"<> 

/i/ys/7; ^iti, *9*/7j ^m^w. tf=.\zrt?*s7J x*&2>m& 
^^i/7;^ifiitttA7i/7;^ifit*fe5iMi 5icia« 

[0 0 0 1] 
[0 0 0 2] 

- FU^t: F^^-i?fe<t^7^^-^li J ?-ti j eti~FU;Wl:-ii^lS:7^ FIC 

, 75 Fzxfrtfymiz^&i-zfcmzMm-tz&mT'&z. ^fu^hf^* 
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17 9 1 8^Am. #^BS5 9 - 3 7 9 5 1 #^B§6 1-162193 

#^BH6 1-2151 9^«, #^Bg64-8 6 8 8 9^, #^ 
¥4-1971 8 9fM ( #HS^2-4 7 0&# % EP044464 0fc£) 

o 

[0 0 0 3] 

o^Ttt, M*tfn K3y*^M«iriSc&*©»^3y3|eH#»««2 84 0 2 
53WP04 4 5 64 6 (#BS¥4 - 2 1 1 3 7 9 iCfc^T, 2/ a. 

- F s £'f'XMm#m&<DM&¥ififtNWL3 - 2 5 1 1 8 4 #£^{CfcV%T, U -J 

w ^mmm mm^m^fjmm^ 6-25296 ^m^nm^- 6-3039 

fAIiltn K3>y^MIi^©i^EP04 3 3 1 1 7K£^TIP§ 
^$*ITV>5 0 □ K3y*X • I'J ^njKUXft5R©»^^Eu r. J 

. Biochem. 217 (1), 327-336 (1993) {CfcVNT, */ 
a- K^t^iaiS^Cl^^FEB S Lett. 36 7, 275-2 
7 9 (1 9 9 5) tCfc^T$i£f$*lT^6 0 
[0 0 0 4] 

*W«fi?«:*tolH«A#^9^$ KKLWr*«ie«C4*W^5- 6 8 5 6 6#& 

[0 0 0 5] 
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tta4RttJctfftfcSBR#M£ttTv^„ MiH 4flM¥2 - 8 4 1 9 8#^lc 

&^jsttfc a -Bsi£«ift©»££ffiv^tt£&icov%T, #hr*4 -341 

O^T. E P 0 4 3 3 1 1 7lCB3fe^*g|£fc4r h^n7:r.:/©§i[3tK:JB^Stt£ 
[0 0 0 6] 

z:©<i:e>&$t£#f©5 BKny*^ xxtf- ( Rhodococcus 
s p . ) ATCC3 9 4 8 4 h U ^3£&^"rS5Sr$»sKy - h U ^/ 

5 5 6 6 2 5) . ^CD3g^»fe-hU^jSI»5R*K:J:oT^S*l*-hy^ 

(O^m-fv nth btSfttt» , efeS« ? , h y /i/JE&iSttliXM* 

[0 0 0 7] 

mmtfrn®: hzon-rz mm] 

[0 0 0 8] 
[fffi 5: S fe fi> 

TIB (1) ~ (18) (DMf&$:m-?Z> a 
(1 ) iB^g*CD|B?!I#-S-2 *fett3T?^S*l6T^ yfiftS^I&n- Ft§D 

(2) bb*o*©ie#i#-& 5 -e^sti* jmmmz^- k-tsdnabbju 
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(3) n FnyjjxMmmtfiU Kn>y*^ xxtf- ( Rhodococc 
u_s_ _sj^. ) ATCC 3 9 4 8 4flcT*&£ (1) tcga«©- h y 

(4) DKn-^^li|^nK3«^^ x*tf- ( Rhodococc 
liAi- ) ATCC 3 9 4 8 4#T?S>* (2) lCfBS<Z>7 ^ ^-ifitte^o 

(5) (1) (3) tC3B«©afi^DNA€:^tf^9X$ K. 

(6) (2) (4) JCSB«©»e^DNAS:^tf^^$ K. 

(7) (1) (3) JCffifcOJtfc^DNAfc, (2) (4) JC 
^ ffi^oae-dF-DNAOM^Sr^tf^^^ F 0 

[0 0 0 9] 

(8) (5) JcfB«©^9^§ KT?^3BC«t!lsn&mjR«Slfic. 

(9) (6) icffi*©^^^ K*em«fi&SftfcJBK«ift#. 

(10) (7) Kffi*©:79;*$ K7f^K*iJ|S*ife^jBMES|#. 

(i i) (8) (i o) izmm(Dmnm&ftztgi&tpT*mmL. tgm 

(1 2) (9) (1 0) iC8B«©^K«|j|#€:*j6tfT?«#L, ig* 

(13) (8) JCffi«©^««ij|ftS:fliv>T=.hy^/a©nhy^/aiS7$ 
[0 0 10] 

(1 4) (9) ICffi8©?gS«!fcflcfeJgV*T73 K£©7$ K3S& 

(15) (10) lzmM<DMM&mft$:m^T-hVJlM®-hVJVm$:j} 

(16) - hV)VMt>K t^y7^n-h'J^ -4 $ U—hV )l$.f=.\Z 
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7^ KS©883gjS. 

(17) 7SK£#, W5'7M>XT5K, ^5/7M>Xr$K 
**^7>^&#Bfc*fctt^9^T,>3c&§BftT?&5 (14) izm 

[0 0 11] 

nF3f*^ XX tT— ( Rhodococcus sp . ) ATCC3 9 4 
8 4^MDNAIt WitfS a i t o (Biochem. Bio 

phys. Acta. 72, 619 (1963)) Itll^tS 3. 

^£^©*D-->^K:^3*£&ttDNA^>f t/^U Mi 
lipUC l 8&£©y^xS; K^**-«:ffi^Tffr*3-s;i -h'J 
F?$-Vm&*tT$#-l£mfc^<D>7U-=-ysf^ #Ji«Sa iki 
£>©Polymerase Chain Reaction (PCR) S (Sc 
ience 23 0, 1 3 5 0 ( 1 9 8 5 ) ) ^fflV^T^ktlfegP^Brtf*::/ 

fe-hU;i/H K^#-if=3- KK*9&&v^i7S#— Ifn- K@B#!DN A 

X XXtT- ( Rhodococcus sp. ) A T C C 3 9 4 8 4 KcOSftfe 
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#2 0 0 0— 1 0 7 8 5 5 



tf*^£^tfM&;t#DNA£#£::£#T*££ 0 - h U K^*-i?3- 
KBiWIWtf fcJ:tfr 5 *-1?=i-- KKJJKr^CDNAKWtt, Sanger?,!: 
Udideoxya(Proc. Natl. Acad. Sci. U. 
S. A. 74, 54 6 3 ( 1 9 9 7 ) ) & if&#©#3&£J8v*T$fc£f * - 

[0 0 12] 

jiajfeSSJa"***-, WASpUCi 8©i a c^nt-ii-roTitcsasn 

MAl^gjJMlOlt ( Eschericia coli JM10 1)& 

i«ft© s * r ^ t-et s *\ m<* zmw i^rmmmmsim 

[0 0 13] 

S«pH?:5~10, M*L<tt6~8»c#'fc, 
fcl 5-4 Ml£V<\*3 0-4 2 TCtC«034:T?fT^ i fc^*e^* 0 

[0 0 14] 
[0 0 15] 
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[0016] 

[0 0 17] 

^1 ;^MDNA@iI 

(L^nx) ^¥^^T— M«*&*bfcJL_ _s_P.- ATCC3 9 4 
8 4t-0^^1*M (KH 2 P0 4 1. 5 g/1, Na 2 HP0 4 -2H 
2 0 0. 7 5 g/1, MgS0 4 /7H 2 0 0. 2 g/1. CaSO/2 
H 2 0 10 mg/1, FeS0 4 /7H 2 0 5 mg/K if^T. 2 

0 mg/1) JC40bn-;*5 g/1. Si2 g/1 $:Mfc^3 0 Omit* 
3 0r, lB^tbit. ^*t©i^^ilU 5mM0EDTAMlOO 
mltift»lL ;i<Z)S§tt£3 Oml©if?iit (2 OmMhUX • 

fi ( P H7. 1) ) tCjHHIU 6 0mg®iJl/f-^S:M371Ct*2W 
>dpa/<-Mfc„ IfflMUM (5 0 0 0 rpm, 7#|^) LT^ftS:® 
JfcU 11. 34mlODTE Bu f f e rtCgHiU 10%SDS0. 6m 

1 ££>IC1 0 0 /t g/ml<Dmm£%Z>&oK-7UTi— "fe'K 

*±^) £#D;i. lf$ra> 5 5°C-e*££ J WC|g§iL£„ £©jg?R&:7:cy -/l/ffi 
ffi. x^t y-^/tfcJR-r^iiiKlJioTSgf&^DNASrfliagbfe. 
[0 0 18] 

mmw2 ; ^fe#^>f ^u-<o^ 

#^>tl^MDNA2 0 /t gJC^bWR^ilS a u 3 A I «&jgv*T«P#?iiflS 
£*To£„ BPt>, iMDNA5:4/ig^o5*©fa-^Ci:'J, 100/tl 
tf>£j£^#T% «Rl*Sau3AI (^M3£*t$t 4 ~ 1 2 U//i D £*in 
t3 7tT'SlS$f, 1 0##lC^rL-^©-*S:^*J, Ml2 0mMt^S 
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&ftmitmftmw.*:Tjsu-*>f)vmi*,n<miz@kis. 5~iok b ©dna^ 

£&^#jajfci:tfx# y-;i/$MtCTt§MXU 3 0^1 OTE^lC^^-&fe 
. Zl©^©9/iiUl/ig©BamHI?i{btBAPjl!lSb^pUCl 8 
?@i£*t§g, pUC18/BamHI) £ £ T 4 D N A V #-1z (SiS^ttig, ^ 
-Y>5f-S/3 >3fy h ver. 2) £M^T 2 0 # 1 <Z>ff-£^>f ^f-$/ 3 > L£ 

(pH7. o) icffisu -^^#Lfeefls^e>T;i/^u-sDs^ic<};y^ 

[0019] 

T>*-PCRK:i&5l**J|ISWCft3R'rs-^©^9>f'7-tt, J^T©<fce> 
[0 0 2 0] 

1 0mMJt(K>X75 Kl OmM, y y VJ*Ay 7 7 - ( p H 7 . 0 

) 3 0mM, &£&ffifem<DmibMmm*&tsRj&miitmimiiz-D^T. 25 

p l c ic <fc y z> z. t. \z i y jtttfmcffo (hpl c#Ii^#km*£©£l 
[0021] 

R. s p . ATCC3 9 4 8 4 tfc&g&fi&ftl 1 ®£*«M&tC9g&£9t£ UT 1 

g / 1 h u ;i/&ttbfc - h V 6 OOmllCi 

8U 3 oiCT?^£?Jg#bfco 

[0 0 2 2] 

— (8 0 0 0 rpm, 1 5#|^) JC« LTSflc&HI 
1Kb. m*bnfcmfaMMA3. 2g£l OOmMy^^y^A/ty^r- (p 
H7. 0. lmMEDTAfiJ:t)!2mMDDT&^) 5 0mlT'^j|l^ 
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fc^, SA(12, OOOrpm, 2 0#|S) lt±i (ffi&iftAffitt) 1 8 0 

mi zmtz.* 

[0 0 23] 

© (pH7. 0, lmMEDTAfei^2mMDDTl:ttf) 1 

Oml lC^fl?U H^*; 7 7-lC#bT38*T&*T&ofc. 
[0 024] 

10 0mM'J>^y)A/t>y7 7- (pH7. 0, 1 mM E D T A£<fc 2 
mMDDT^tf) T'^fftl/feDEAE-Sepha ce lTtj^ii. (2cmX 
2 0 cm) IC, j8ffiLfcfi#3Si8tt«:#U ¥W^7 7-T*MOUV2 
8 0nm^iTte*t^#tfe o i^T, 0. 1MKC 1 S: h 1t HA y ~7 
7-T'MSE©UV2 8 0 nmWt5i»U ££tC0. 2MICKC1 
Wi9L*±XT1trtv 7T--era#tC»ffi?ft©UV 2 8 0 nm^lTtS*T't#l 
^ £c 0. 3MICKC l$lS£Jtlf£:l 0 OmM'J^'J Wy77 

- (pH7. 0. lmMEDTA^j:^2niMDDT$:^tf 0 ) T'-h'J^tK 

(^13 o, ooo c ut) zm^TBmfiy^t'KzmMvf^ 

[0 0 2 5] 

10 0mM'J>iA'J'7A;t777- (pH7. 0, 1 0 %mumB6.<DWiWt7 
y^-V&Z&tio ) -e^^fcb^P h e ny 1?S epharose CL?4 
B#^A (2cmX40cm) IC, »*Bbfcfl5ttH^K: 1 0 %ttfP»«<Z)«6»T 

ICUV 2 8 0 nmtffiTtSifftjllfe. ^<Z>#L (10 0 

mM'J>i*'J'7A;ty77- (pH7. 0) ) T»— h U /l/fc # -if 
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7S#~t?$:»fflLfc. Stt75i'J/3>S:ii!), K^SiiiJ^ (^13 0, 0 

oocut) zm^TBrnzyrttrnzmmisfro 

[0 0 2 6] 

(pH7. 0, 0. 5MNaCim) tWl^Sephacr 
yl S-3 0 0 X-^-77>f>*5A (2cmX6 0cm) JC«U HA 

JRL/fc. 5ml©79^S/H>S:|fi^aiiajK (^^f»3 0, 00 

0 cut) «rJ8V*T»»Lfc. 
[0 0 2 7] 

£#T?£fc#ofc. *£T?#**;/,rC*K£jMb*/7> (BrCN) jSJCfcyftl 

[0 0 2 8] 
**;LC 9 A 
*7A;Asahipak ODP 5 0 6D (Shodex) 
Jj5J*M.9l ; 2 5r 

mmm 7t h - f u ^ o ~ 8 o % (s^^s^bh, e o , 
o. i%hv y^umm. 

0 . 5ml 

&ffi;SPD?6AV UV VIS Spectro 

Photometer ( A$9gff;#r) , 
2 1 5 nm 
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i#©-hv;i/b: Y^^-^<Dmnt.mn'^.(D-^\^-r(^mww.u^^ 

fee 

Glu (E) - Tyr (Y) - Arg (R) -Ser (S) -Arg (R) -V 
a 1 (V) • V a 1 (V) 

Z.(DMF}t Rhodococcus MMW<£>C o d o n Usagel#IlT 
5' -GAG TAC CGG TCC CGA-3' (fc«fc ^©fBM^t) 

Ala (A) -Val (V) - Gly (G) -Gly (G) -Asp (D) -G 
In (Q) - Gly (G) 

IQffi^J^ Rh odococcu s MfflM<DC o d o n Usage^ItT 

5' — G C A GTC GGC GGC GAC-3* (£ <fctf ^©ffiM^) 
[0 0 2 9] 

q [0 0 3 0] 

R. s p. ATCC3 9 4 8 4^MDNA7>f^7'J- 



1 n g 



1 0 0 p mo 1 



1 0 0 p m o 1 



dNTPM 



#1 mM 



1 0 x.fcffoAy7T- 



1 0 /i 1 



ExTaqDNA)K^7-f(STOi) 2. 5 Unit 



ff5 0 fi 1 
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9 4*C, 4 5# 



7 — — U 



3 7 — 6 Or, 6 0# 



7 2TC, 60~90# 



240 



3 ©^iCLT^To ^M^fClfifS^tvS^^B^tlfcM^ 
S:2%TA*n-X>f;i/m^i&lC^L, WT^S:^M^C[)d*;i/ ffiU ES 
AYTRAP ver. 2 (£$B3g*fc») £^T«§gLfe 0 3 © D N A £ 
o^T, d i d e o x yS{C«fc *J DN A|g^M I, tlfcT ^ ^ MMF] 

5 00 bpO^h'j;i/t F7^-t*ffiBSW, «r# l 4 ICW:^ 9 0 0 b P ©7 

[0 0 3 1] 

A I T?#»l,fcifcfc#DN A©ap^?B^Wr>t*»[S: l %©7#n -^>y;i/«^ 
IfrtC&U 4 — 8 k b©DNA^^^l&ttmfe«J;0^^y-;i/^lCTIiIiRL 
, HitSOntlCTEM^bfco r©^M^0D9 /i 1 t. lfiKDB 
amHIiMBAP«lIlfcpUC18 (£JB3i*fc», 100ng) ££T4 
DNA'J^f-t* (StiJStt*, 7>f^-i/3>^yb ver. 2) £JgV^^ 

>r^-i/3>Lfc^, jmi o lmzmmmmv. ^fy^n^-B-D 

-^J-Jf^l? hif^J S/K (I PTG) 0. ImM, 5 - !7*0 ^ - 4 - * D D - 
3 KU;i/- j8 -D-jS^? h¥^J i/K (X-g a 1) 0. 0 0 4%, 7 
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[0 0 3 2] 

iDtefenn--!:, yy\Zi/V y 5 o p p m^tih-fu ^iz 2% <dM^ 

y (T^i/^A 7 7;i/7j/7 A>f:*-r**fc3BL Hybond-N + ) lC_tT 

mzmnx < &(D*&^TW*frizfr-D-'mzte.tfL. ?«i®3n--y>^ 

i/>i:^LHofe. mhi&^fcnft-&'J>te^mt, ty^uyzry^isvy 5 

0 p p in$:-g-tfL^n^lC2%©^$:Anx.T¥^fcbfe^^^%icS^, 
# 3 7 T— L 
[0 0 3 3] 

I^lfolV^l/V^SmlOT^'JM (NaOHO. 5M) _tlC# 

mfr*mmvfc B mMLt=.mfo<Dm&*. 5xssct2o^x2H^ 

Itbtifclfc. Z.<D$. y~?\sy\ZM Ramd o m prime DNA 
labelling and detection sy s tem (77j/tA 

q H-i/ay<Dm%k. &mte*lz^^T&iffi<D#?T4zf*u-ytfW£>fr& B 
[0 0 3 4] 

z: ti e> ©jK^ >f n - yfr *> tjv% y - s d s & *j ^ x ^ K zmm 
U :7n-:7#&#m#*K:&Sffl«BS*«W*>f h©fiti:> ^^^^ K©« 

. ^©^m, ~b U K7^-^'©^D->ttP 1 1 •frt>m&Lfc7 : 7X$ K 
pUNHI 1 li^-h y/l/t: F^^-^*it^$:^T*VNS3i:5b^^ofe^ ( 
01) , 7$ n->**P 1 2^e>Migbfe^^^^ F P U AMD 1 2 



1 4 
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^Z>ZH1tmfel,fe (@i) o 
[0 0 3 5] 

P UNH 1 1 £J:tf p U AMD 1 2 tt**i-f 4lS k b?4 k b©»AW#fc* 

o n u c 1 e a s e IIIfcfflV^T**^&»AWf^rfc^*a*fe^flBgJ|flt (d 
eletion mutant) <Dffc*fctt#fc. *«#©ff«|cH:k i 1 o? 
s e quence^De 1 e t i on Kit (£8£*t») fc«V*fc. ^fcfc 
pUNHlUfctt P UAMD12jS)S25^^ny*- (0. 4mg/ 
mULT^1670Dm) $:Sse 8 3 8 7 I, Xbalf^i ( 
3 7-C. 2 4^fK) U 7x;-;biffiT« 1 1/1 0§i©3MSiNa 
£2. 5^4©x^y-; l/ $ : jDx. T ^ M$i±feo »^LT««felBJRU 70% 

***j-»T*-vm»\,iLifu S^iai&i o o?^ny#-0Exo 

III buf f erJC**Lfc. DNA^lCl7-f^Dy^©Exonucl 
e a s elllfcflj*, jff/l/^y **T?8t«ift, 3 7TCT>f 10 

ffltbtfe^feMB nuclease bu f f e r#5 0Y>f ^D'J 
) . 

[0 0 3 6] 

3®^fSMtCMB nuclease 2 V>f * n U * - &a&ftlU 3 7tT 
2 0dM-f>^-hbfe. fi**T«, 7x^-/bttffiLT*«RU 1/1 

H* U 7 0 %#:n* y - /bT?-EI»fei*Lfc«Hffi«j» a « fetMRfc 507^ 
ny#-©klenow bufferC#|U klenow fragme 
nt l7>f^n>j^SM371Ctl5^>^-hLfc 0 

[0 0 3 7] 

«yffiLfeWT^©HFJR}l!tl O7^^ij^-HOO7^^n'J^-01ig 



2000-3099304 




#2000 — 1078 5" 




ation solution A ilM^a b» ligation soluti 



on B 1 2 V tffrT*J#X"eWfc&l 6X)t*2 4if| 

[0 0 3 8] 

?L(DMttiz&v, punhi i ic^t&2 omjz±.<Dxm&&fttfiWft"e% 

SZlhClfe. LfrU pUAMD 1 2iCg9UT^ ; foi:^^^^^ K J: 

L&#£>®3?'J£&5£-t£ gene?walkin g «fc £®J?[I&5£ £ 
[0 0 3 9] 

i&MB^JCD&Jg&d i d e o x y&lCj: »J, pUNH 1 1 &#A#T#£>:£:^clC 
*a^-TS^j2. 8kb©DNAgB#I> pUAMD 1 2tt«Ai^©l!j2/3 tCffi 
^•t&&2. 8kb®DNAlJ!Ifeftgbfe. :7n-7fc UTJBv*fc»#IW#ffi 
— Sfrsff^&SSUbfcii^S, pUNHll, pUAMDl 2ftl€*l© 
JfA^©EcoRIiJ">fh»^0. 2kb, 1. lkbTto^, ~hV 
£ ^/t: K^#-1?3t^ttl a c^n^-^-lcMLT^HitC. T i£ *~-if3t'£^• 
teIEtf>#l^a^C#& LT^£ r £##fro fee d£>#foi:&gtt. pUNHlltC 

m LT&mmmowmmR&f&rt * - > # p>m^ u t»^-<z)&gi:;£i«jic, 

p U AMD l 2K:MbTttfHK»iR©«W^*->fc"9--if>A>f 4r>r^--5/ 

./ WG&ffl H £ % © -£ & o £ c 
[0 0 4 0] 

^ h 'J Ml K7 ^ - f^Sttli 2 0 mM 'J >^IS^ ( p H 7 . 0) lOmllC 
fl/7^n-h<j;i/ (TPN) &g«fcLTi~i 0ft*%&JH»Lfc£J£*K: 



1 6 
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Z&MmT*l 0 OMKLfctiO^HP LCif LTJBv^fco 7^**-1f 

T*£fS 3 £f£ L tc A ^ 2/ T J £ t=. ttgcJMIft S:HPLCT^it5 

[004 1] 

&tt : ; DS-2 (Shodex) 

&ffi|§ ; SPD-6AV UV-VIS spectrophotometer (Shimadzu) 

>Ol/^A ; Autosampler Model23 (SIC) with 20 ul sample tube 
fB^ ; Chromatocoder 12 (SIC) 

; ODSpak F-411 (Shodex), 4.6 X 150mm, 40*C 
&M£tft ; AcCN/H2O=50:50, O.l^TFA, lml/min. 

M>wmr^ h\ ^i/Tjg&mm&fcitg&mmogmmL (g/i/hr/«« 

[0 0 4 2] 

^fcHeTWfcaKS^-f ^n->Pl 1 ££.»P 1 2«cST>lf 2/y > 5 0 
yt/K (IPTG) ©#*©#p^K:Kt)e>'rssv^-hy^t t?Stt««fl| 

[0 0 4 3] 

PCRT'MU pUCl 8 0) 1 ac :/ n i E — # -g#lCo& Wlz.^f'y^ $ Kp 



ffilE#2 000-3099304 




^2 0 0 0- 1 0 7 8 5^ 

UNHElfeitfpUAMDEl S:^J*bfe. 2 & K 3©MWr^T & H £ ^ 
F±^m-&^^^^^ K P UN H AMD E 1 &ffo&Lfco 
[0 0 4 4] 

P C R WtfflMfcfc JB v*fc >f t - JB J: tfSJSMttaT®! »J = 
pUNHE 1 

5' - ace atg gat ggt ate cac g a c • 3' 
bBB^3F» (NcoIt>fM 

5'*cc aag ctt tea tac gat cac ttc-3' 
( a f^>yfi±3K» (Hindi I I i^-f h) 

p U AMD E 1 
(7*?- K) 

5' - ace atg get teg ttg act c c • 3' 
(NcoIiMK 7^;i3f BSe r^Al alC^M) 

5' • c c aag ctt tea gga egg cac cga-3' 
(Hindll It>fh) 
: 

^7^5KDNA 0. 8~l#g 

•f^y^^ — #100pmol 
dNTPM #lmM 
1 OxHfS;t^77- 1 0 n 1 

ExTaqDNA))fJ^7-f (STOi) 2. 5U 

ft 5 0 (i 1 

Hfc^S 9 4TC, 60# 

U 5 5 TC. 6 0# 

72t, 12 0# 



HSU 1 ® 2000-3099304 




1M 9 Jlffc 2 4 HI 

-^w^ii, «m • m&v*L%k. mK*fflv&mmN coUHindi 

IIT'^JBiU EcoRINcoI'J^-ii^^y-i/H^ EcoRI? 
Hind I I IAyhbfcpUCl 8 £^>f>>f-£/3>U£: (02) „ 
[0 0 4 5] 

Ktt, *"r-hU^/fcK^*-^Wr^r&«9lfi»iRNco UHindi 
I IT"8J®tU E c o R I N c o I U H i n d I I I-N c o lU 

^ -<Dmi:^>(ff-%/^y^ NcoRHindlll T'MLfc7^ ^-t*i 
#£^-f tf-i/iB > U S^ICE coRI?HindI II^yhLfcpUCl 
8t3©^l:7'f^-i/3>bfe (03) . 
[0 0 4 6] 

htT^y S/ K (I PTG) £0. 1 mMlC&SJ^ig^tC 

max £ £ ic 2 u#is^# Lfco #e> h u jvmmts&zmmm 

8iz^Lt^miz^ vrnfehfrtzLz. vx-rti©^^x^ K-e^R^i/fc^® 

[0 0 4 7] 









R. s p. ATCC 3 9 4 8 4 




0. 17 ,} 


p unh i i 


0. 009 


0. 007 


p UAMD 1 2&m&&ft • 


n d 


n d 


pUNHEHIgjlfl: 


0. 35 


0.41 


p UAMD E 1 EJKii&ft: 


0. 11 


0. 27 


punhamde i 


0. 11 2 » 


0. 13 2> 



[0 0 4 8] 
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g/l/hr/gW 
[0 0 4 9] 

#*-ifit£^-£$i£fc-r& ; k£>T*&&o 3tte><Z)DN AIB^Jtt, ~f>y;i,t:R 
5 # - if . T ^ if ©it^:r^lft#& £M y\ fcS&^8 fi&^jg-^ # >>r? ? IX^ 

[0 0 5 0] 

[01] ^n->«c^&H»bfe^x^ K©«3t. 

[02] mmm^^x^ wmm (D . 
[®3] mmm-f^xs. wmm (2) „ 



2 000-3099304 




#2 000 — 107855 



[0 0 5 1] 

SEQUENCE LISTING 

<110> SHOWA DENKO K.K. 

<120> Rhodococcus sp. ATCC39484 genes for nitrile hydra tase and amidase. 

<130> 11H120068 

<140> 

<141> 

<160> 5 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 2822 
<212> DNA 

<213> Rhodococcus sp. 
<220> 



ffiSE# 2000-3099304 




#2000-10785 
<221> CDS 

<222> (1379) (2068) 

<223> nitrile hydra tase beta subunit 

<220> 
<221> CDS 

<222> (2082) (2693) 

<223> nitrile hydratase a If a subunit 

<400> 1 

ctagaggatc tcggtcatcg cgataccatc gttgcggacg atgatgtcca atacgtacca 60 
ctggtccgcg gtcaacttct cttgatcgac cacgttatgg attctacgac tcagggaccg 120 
gctcacggct tccagggcgc ctccgaccaa aggtgatcga acgacatttc cggattcagc 180 
caccgcttcc gactcgatca ttcctgtccc tccccgtcca cgcgcagttg atcttacctc 240 
ctcatcaaga ggatatccac tgaacgaatt atttcaagtg gaagtacttg gagtcgatcc 300 
tacacgtgag tggacgatgc ctgggcgcta gtcggatgtg caacccaccc accccctcct 360 
cccgcctacg ccgaagaccg gaaccggcgt cgtccctgcc tgccgtctct ggcaactgtt 420 
gtgaacgccc gagcggccct cacggctctt cagttggcgc ggatcgccat ggcggacgtc 480 
gcccacggcg ggacctacgc atcttcggcc ggaaggcagc cgcggtcacg aacacctagc 540 
ggcagtcgag cacctgagac gaaggccgcc ggcgtcctgt cccggaaatc cgcagcccag 600 

2 2 ffifi^F 2000-3099304 
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ccgtgacagc caacagtcgt ggcggttccc tcccctccta gggtctttga ctcggcgcca 660 

acgcctgcga gggcgctcgt cgcggaccac ttgtcgaggt cggtgccgca cgtcaccgag 720 

cgcacccttc ttcgtgctct gcgcatcggc ccggaccgcg accgcggcaa cactacgacg 780 

tctgacaatg ctgatcccct gccgccgccg ttggacgacc acagttgcta cgagcatgcg 840 

gagccaacca taggcatcat gcgatcgccg gagtcttcat cctattttgg gatgcgcagg 900 

attaacacat ctacacattg acatccgttc cgatgtgaag taaaaattgt cacgtagggc 960 

ggcaggcgaa gtctgcagct cgaacatcga agggtgggag ccgagagatc ggagacgcag 1020 

acacccggag ggaacttagc ctcccggacc gatgcgtgtc ctggcaacgc ctcaagattc 1080 

agcgcaagcg attcaatctt gttacttcca gaaccgaatc acgtccccgt agtgtgcggg 1140 

gagagcgccc gaacgcaggg atggtatcca tgcgcccctt ctcttttcga acgagaaccg 1200 

gccggtacag tcaatccgga cacattgtga cgccgttcaa cgattgttgt gctgtgaagg 1260 

attcactcaa gccaactgat atcgccattc cgttgccgga acatttgacg ccttctccct 1320 

acgagtagaa gccagctgga ccctctttga gcccagctcc gatgaaagga atgaggaa 1378 

atg gat ggt ate cac gac aca ggc ggc atg acc gga tac gga ccg gtc 1426 
Met Asp Gly He His Asp Thr Gly Gly Met Thr Gly Tyr Gly Pro Val 

2 3 2000-3099304 




ccc tat cag aag gac gag ccc ttc ttc cac tac gag tgg gag ggt cga 1474 
Pro Tyr Gin Lys Asp Glu Pro Phe Phe His Tyr Glu Trp Glu Gly Arg 
20 25 30 



acc ctg teg att ctg acc tgg atg cat etc aag ggc atg teg tgg tgg 1522 

Thr Leu Ser He Leu Thr Trp Met His Leu Lys Gly Met Ser Trp Trp 

35 40 45 

gac aag teg egg ttc ttc egg gag teg atg ggg aac gaa aac tac gtc 1570 

Asp Lys Ser Arg Phe Phe Arg Glu Ser Met Gly Asn Glu Asn Tyr Val 
50 55 60 



aac gag att cgc aac teg tac tac acc cac tgg ctg agt gcg gcg gaa 1618 
Asn Glu He Arg Asn Ser Tyr Tyr Thr His Trp Leu Ser Ala Ala Glu 
65 70 75 80 



cgt ate etc gtc gee gac aag ate ate acc gaa gaa gag cga aag cac 1666 
Arg He Leu Val Ala Asp Lys He lie Thr Glu Glu Glu Arg Lys His 

85 90 95 



cgc gtg cag gag ate etc gag ggt egg tac acg gac agg aac ccg teg 1714 
Arg Val Gin Glu He Leu Glu Gly Arg Tyr Thr Asp Arg Asn Pro Ser 
100 105 110 



egg aag ttc gat ccg gec gag ate gag aag gcg ate gag agg ctt cac 1762 
Arg Lys Phe Asp Pro Ala Glu lie Glu Lys Ala He Glu Arg Leu His 
115 120 125 
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gag ccc cac tec eta gtg ctt cca gga gcg gag ccg agt ttc tec etc 1810 
Glu Pro His Ser Leu Val Leu Pro Gly Ala Glu Pro Ser Phe Ser Leu 
130 135 140 

ggt gac aag gtc aaa gtg aag aac atg aac ccg ctg gga cac aca egg 1858 
Gly Asp Lys Val Lys Val Lys Asn Met Asn Pro Leu Gly His Thr Arg 
145 150 155 160 

tgc ccg aag tat gtg egg aac aga ate ggg gaa ate gtc acc tec cac 1906 
Cys Pro Lys Tyr Val Arg Asn Arg He Gly Glu He Val Thr Ser His 
165 170 175 

ggg tgc cag ate tat ccc gag age age tec gee ggc etc ggc gac gat 1954 
Gly Cys Gin He Tyr Pro Glu Ser Ser Ser Ala Gly Leu Gly Asp Asp 
180 185 190 

ccc cgc ccg etc tac acg gtc gcg ttt tec gee cag gaa ctg tgg ggc 2002 
Pro Arg Pro Leu Tyr Thr Val Ala Phe Ser Ala Gin Glu Leu Trp Gly 
195 200 205 

gac gac gga aac ggg aaa gac gta gtg tgc gtc gat etc tgg gaa ccg 2050 
Asp Asp Gly Asn Gly Lys Asp Val Val Cys Val Asp Leu Trp Glu Pro 
210 215 220 



tac ctg ate tct gcg tga aaggaatacg ata gtg age gag cac gtc aat 2099 
Tyr Leu lie Ser Ala Val Ser Glu His Val Asn 

225 230 5 
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aag tac acg gag tac gag gca cgt acc aag gca ate gaa acc ttg ctg 2147 
Lys Tyr Thr Glu Tyr Glu Ala Arg Thr Lys Ala He Glu Thr Leu Leu 
10 15 20 



tac gag cga ggg etc ate acg ccc gee gcg gtc gac cga gtc gtt teg 2195 
Tyr Glu Arg Gly Leu He Thr Pro Ala Ala Val Asp Arg Val Val Ser 

25 30 35 

tac tac gag aac gag ate ggc ccg atg ggc ggt gee aag gtc gtg gee 2243 
Tyr Tyr Glu Asn Glu He Gly Pro Met Gly Gly Ala Lys Val Val Ala 
40 45 50 

aag tec tgg gtg gac cct gag tac cgc aag tgg etc gaa gaa gac gcg 2291 
Lys Ser Trp Val Asp Pro Glu Tyr Arg Lys Trp Leu Glu Glu Asp Ala 
55 60 65 70 

acg gee gcg atg gcg tea ttg ggc tat gee ggc gag cag gca cac cag 2339 
Thr Ala Ala Met Ala Ser Leu Gly Tyr Ala Gly Glu Gin Ala His Gin 

75 80 85 

ate teg gee gtc ttc aac gac tec caa aca cat cac gta gtg gtg tgc 2387 
He Ser Ala Val Phe Asn Asp Ser Gin Thr His His Val Val Val Cys 
90 95 100 

act ctg tgt teg tgc tat ccg tgg ccg gtg ctt ggc etc ccg ccc gee 2435 
Thr Leu Cys Ser Cys Tyr Pro Trp Pro Val Leu Gly Leu Pro Pro Ala 
105 110 115 



tgg tac aag age atg gag tac egg tec cga gtg gta gca gac cct cgt 2483 
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VTrp Tyr Lys Ser Met Glu Tyr Arg Ser Arg Val Val Ala Asp Pro Arg 
120 125 130 

gga gta etc aag cgc gat ttc ggg ttc gac ate ccc gat gag gtg gag 2531 
Gly Val Leu Lys Arg Asp Phe Gly Phe Asp He Pro Asp Glu Val Glu 
135 140 145 150 

gtc agg gtt tgg gac age age tec gaa ate cgc tac ate gtc ate ccg 2579 
Val Arg Val Trp Asp Ser Ser Ser Glu He Arg Tyr lie Val He Pro 

155 160 i 6 5 

gaa egg ccg gee ggc acc gac ggt tgg tec gag gac gag ctg gcg aag 2627 
Glu Arg Pro Ala Gly Thr Asp Gly Tr P Ser Glu Asp Glu Leu Ala Lys 
170 175 i 8 o 

ctg gtg agt egg gac teg atg ate ggt gtc agt aat gcg etc aca ccg 2675 
Leu Val Ser Arg Asp Ser Met He Gly Val Ser Asn Ala Leu Thr Pro 
185 190 195 

cag gaa gtg ate gta tga gtgaagacac actcactgat cggctcccgg 2 723 
Gin Glu Val He Val 
200 

cgactgggac cgccgcaccg ccccgcgaca atggcgagct tgtattcacc gagccttggg 2783 
aagcaaegge atteggggtc gccatcgcgc ttteggate 2822 
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l<210> 2 
<211> 229 
<212> PRT 

<213> Rhodococcus sp. 
<400> 2 

Met Asp Gly He His Asp Thr Gly Gly Met Thr Gly Tyr Gly Pro Val 
1 5 10 15 

Pro Tyr Gin Lys Asp Glu Pro Phe Phe His Tyr Glu Trp Glu Gly Arg 
20 25 30 

Thr Leu Ser He Leu Thr Trp Met His Leu Lys Gly Met Ser Trp Trp 
35 40 45 

Asp Lys Ser Arg Phe Phe Arg Glu Ser Met Gly Asn Glu Asn Tyr Val 

50 55 60 

Asn Glu He Arg Asn Ser Tyr Tyr Thr His Trp Leu Ser Ala Ala Glu 
65 70 75 80 

Arg He Leu Val Ala Asp Lys He He Thr Glu Glu Glu Arg Lys His 

85 90 95 

Arg Val Gin Glu He Leu Glu Gly Arg Tyr Thr Asp Arg Asn Pro Ser 
100 105 110 

Arg Lys Phe Asp Pro Ala Glu He Glu Lys Ala He Glu Arg Leu His 
115 120 125 



£BIE# 2 0 0 0 
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# 
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Glu Pro His Ser Leu Val Leu Pro Gly Ala Glu Pro Ser Phe Ser Leu 
130 135 140 

Gly Asp Lys Val Lys Val Lys Asn Met Asn Pro Leu Gly His Thr Arg 
145 150 155 160 

Cys Pro Lys Tyr Val Arg Asn Arg He Gly Glu He Val Thr Ser His 
165 170 175 

Gly Cys Gin He Tyr Pro Glu Ser Ser Ser Ala Gly Leu Gly Asp Asp 
180 185 190 

Pro Arg Pro Leu Tyr Thr Val Ala Phe Ser Ala Gin Glu Leu Trp Gly 
195 200 205 

Asp Asp Gly Asn Gly Lys Asp Val Val Cys Val Asp Leu Trp Glu Pro 
210 215 220 



Tyr Leu He Ser Ala 
225 



<210> 3 
<211> 203 
<212> PRT 

<213> Rhodococcus sp. 
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#2000-1078 5? 
(400> 3 

Val Ser Glu His Val Asn Lys Tyr Thr Glu Tyr Glu Ala Arg Thr 
15 10 15 

Lys Ala He Glu Thr Leu Leu Tyr Glu Arg Gly Leu He Thr Pro Ala 

20 25 30 

Ala Val Asp Arg Val Val Ser Tyr Tyr Glu Asn Glu He Gly Pro Met 

35 40 45 

Gly Gly Ala Lys Val Val Ala Lys Ser Trp Val Asp Pro Glu Tyr Arg 
50 55 60 

Lys Trp Leu Glu Glu Asp Ala Thr Ala Ala Met Ala Ser Leu Gly Tyr 

65 70 75 

Ala Gly Glu Gin Ala His Gin He Ser Ala Val Phe Asn Asp Ser Gin 
80 85 90 95 

Thr His His Val Val Val Cys Thr Leu Cys Ser Cys Tyr Pro Trp Pro 
100 105 110 

Val Leu Gly Leu Pro Pro Ala Trp Tyr Lys Ser Met Glu Tyr Arg Ser 

115 120 125 

Arg Val Val Ala Asp Pro Arg Gly Val Leu Lys Arg Asp Phe Gly Phe 
130 135 140 



Asp He Pro Asp Glu Val Glu Val Arg Val Trp Asp Ser Ser Ser Glu 

3 0 £fill4f 2 0 0 0 - 3 0 9 9 3 0 4 




145 



150 
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155 




He Arg Tyr He Val He Pro Glu Arg Pro Ala Gly Thr Asp Gly Trp 
60 165 170 175 

Ser Glu Asp Glu Leu Ala Lys Leu Val Ser Arg Asp Ser Met He Gly 
180 185 190 



Val Ser Asn Ala Leu Thr Pro Gin Glu Val He Val 
195 200 



<210> 4 
<211> 2822 
<212> DNA 

<213> Rhodococcus sp. 

<220> 
<221> CDS 

<222> (1094) (2491) 
<223> amidase 

<400> 4 

tgattacgaa ttcgagctcg gtacccgggg atcacttcgg ccagagggtg acggcgaaat 60 
cgggcctcga tctccgcgtc cacggcgttg atacgtgtgt cgaggtcgat caccgcctgc 120 
gccaattcgg cgaccagttc ggcagcgaca tcttcccccg gcaaccgcac ggtctgcgcc 180 
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ttcgcggcgg tgactgcggc ccgggcgatc gattcggcgt ggcgcacccc ggccccggtg 240 
agcattgcgg ccagtcgggc cgccccgacg cggcggatcg ctttcggtcg ctggtagcgg 300 
gccagcagca ccacccagcc ccggtccgag gagatctgcg cgacgcgttc gagtccgggg 360 
cagatcgcga cgagttgctg acgcagccgg ttgatggtcc gggtacggtc ggcgaccaga 420 




tcggtgcggt ggccggtgag catctgcagc tcacggatca actcgtcgtc gggacgcaga 480 



acgggcaggt ccgaccgcat ccgggactga tcggcgatca cccgggcgtc gcgggcgtcg 540 



gtcttggctt cgccgncgcg gtagaccgac gatgcctgcc acaccgaacg tncggacagg 600 
tagcgcaccg gtttcccggc gtcggccagc acagtcagca acaaggtgac gtaggcggtg 660 



gtcagatcca ccgtccacga caccgtctcg gtgagtgcgt cgatctcggt gatcaccgca 720 



cggatcgttg cttcgtcgtt gtcacatcgc cgcgacagca ccaccgtccc ggaggtgtcg 780 



agtacgcata tccagtggtg ttctttgccg acgtcgactc ctgcccacag ttgcgaaccg 840 



gtcatcggat ttcctcgttt tcgcttgtgt tccggcctgg ccccgatgga cgcctncgcc 900 



ggcatttcct taaacaagcg atcatgcgca gatctcaatc agcggtccag aggtgtccag 960 



acaggtcggg tggccagtcc tttcaagccc cactcgagag tgggcaaacc ttatgcagcc 1020 



3 2 ftU%$ 2000-3099304 




#2 000 — 107855 

tcgccggcct gcccgggtta cagctcaacg taactctcac gaagtaactg cacctacgaa 1080 

cttaaggaac etc atg tct teg ttg act ccc ccc aat tec aac caa atg 1129 
Met Ser Ser Leu Thr Pro Pro Asn Ser Asn Gin Met 
1 5 10 

teg gee ctg aac aac cac ttc cga ttc gga ctg acg acg ccg gaa etc 1177 
Ser Ala Leu Asn Asn His Phe Arg Phe Gly Leu Thr Thr Pro Glu Leu 

15 20 25 

gaa gag ttc gca ccg gec etc gaa gcg acg etc gcg tec tec gaa acc 1225 
Glu Glu Phe Ala Pro Ala Leu Glu Ala Thr Leu Ala Ser Ser Glu Thr 
30 35 40 



gtc gaa cgc etc tac gag cgc acc gcg ccc gag ccg cct cag egg tea 1273 
Val Glu Arg Leu Tyr Glu Arg Thr Ala Pro Glu Pro Pro Gin Arg Ser 
45 50 55 60 

tgg acc tea ccc acg gcg gac gag aac ccg ctg age gee tgg tac gtc 1321 
Trp Thr Ser Pro Thr Ala Asp Glu Asn Pro Leu Ser Ala Trp Tyr Val 

65 70 75 

acc acc teg ate age gaa acc gac gaa ggc ccc etc gee ggg cga acg 1369 
Thr Thr Ser He Ser Glu Thr Asp Glu Gly Pro Leu Ala Gly Arg Thr 
80 85 90 

gtc gee gtg aaa gac aac gtc gca gtc gee ggc gtg ccg atg atg aac 1417 
Val Ala Val Lys Asp Asn Val Ala Val Ala Gly Val Pro Met Met Asn 
95 100 105 
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ggc tec cga acc gtc gag ggc ttc acc ccc cgc tac gac gec acc gtc 
Gly Ser Arg Thr Val Glu Gly Phe Thr Pro Arg Tyr Asp Ala Thr Val 
110 115 120 



1465 



gta cgc cga ctg etc gac gee ggc gca acc ate acc ggc aaa gcg gtg 
Val Arg Arg Leu Leu Asp Ala Gly Ala Thr lie Thr Gly Lys Ala Val 
125 130 135 140 



1513 



tgc gaa gat etc tgc ttc tec ggc gec age ttc act tec cac ccc cag 
Cys Glu Asp Leu Cys Phe Ser Gly Ala Ser Phe Thr Ser His Pro Gin 

145 150 155 



1561 



ccg gtc cgc aac ccc tgg gac gaa age cgc ate acc ggc ggc teg tec 
Pro Val Arg Asn Pro Trp Asp Glu Ser Arg He Thr Gly Gly Ser Ser 
160 165 170 



1609 



age ggc age ggc gee ctg gtc gec age ggc cag gtg gat atg gca gtc 
Ser Gly Ser Gly Ala Leu Val Ala Ser Gly Gin Val Asp Met Ala Val 
175 180 185 



1657 



ggc ggc gac cag ggc ggt teg ate cgc ate ccc gee gcg ttc tgc ggc 
Gly Gly Asp Gin Gly Gly Ser lie Arg He Pro Ala Ala Phe Cys Gly 
190 195 200 



1705 



ate gtc gga cac aaa ccc acc cac gga ctg gtc ccc tat acg gga gca 
He Val Gly His Lys Pro Thr His Gly Leu Val Pro Tyr Thr Gly Ala 

205 210 215 220 



1753 
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ttt ccc ate gaa cga acc ate gac cac etc ggt ccg atg acg cgc acg 1801 
Phe Pro lie Glu Arg Thr He Asp His Leu Gly Pro Met Thr Arg Thr 
225 230 235 

gtc age gac gee gee gca atg etc acc gtc etc gee ggc acc gac ggc 1849 
Val Ser Asp Ala Ala Ala Met Leu Thr Val Leu Ala Gly Thr Asp Gly 
240 245 250 

etc gat ccc cga cag acc cac egg ate gaa ccg gtg gac tac etc gcg 1897 
Leu Asp Pro Arg Gin Thr His Arg He Glu Pro Val Asp Tyr Leu Ala 

255 260 265 

gcg ctg gec gaa ccc gca teg ggt ctg cgc gtg ggt gtg gtc acc gaa 1945 
Ala Leu Ala Glu Pro Ala Ser Gly Leu Arg Val Gly Val Val Thr Glu 

270 275 280 

ggc ttc gac acc cct gtc tec gac get gee gtc gac aat gee gtg cgc 1993 
Gly Phe Asp Thr Pro Val Ser Asp Ala Ala Val Asp Asn Ala Val Arg 
285 290 295 300 

acc gec ate ggc gta ctg cgc teg gee gga ctt acc gtc gaa gag gtc 2041 
Thr Ala lie Gly Val Leu Arg Ser Ala Gly Leu Thr Val Glu Glu Val 
305 310 315 

teg ate ccc tgg cac etc gat gcg atg gee gtc tgg aac gtg ate gac 2089 
Ser He Pro Trp His Leu Asp Ala Met Ala Val Trp Asn Val He Asp 
320 325 330 



egg gee gac gac gaa ttc gaa gee ttc ctg ctg cag gtg etc gac gag 2137 
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Arg Ala Asp Asp Glu Phe Glu Ala Phe Leu Leu Gin Val Leu Asp Glu 

335 340 345 



aac gcc gtc acc ate ccc gaa etc gga cag gtg egg gcg cag acg ccg 2185 
Asn Ala Val Thr He Pro Glu Leu Gly Gin Val Arg Ala Gin Thr Pro 
350 355 360 



cgc teg tgg tgc tea cct cga acc gca ccc gcg agg tgc acg acg ccc 2233 
Arg Ser Trp Cys Ser Pro Arg Thr Ala Pro Ala Arg Cys Thr Thr Pro 
# 365 370 375 380 



tea aac gcc get gcc tgt acc act ggc teg aac acc ccg acc teg cgc 2281 
Ser Asn Ala Ala Ala Cys Thr Thr Gly Ser Asn Thr Pro Thr Ser Arg 

385 390 395 



ggg aag tgg aga tec tgc gcc gcc gca tec egg gca teg acg aac acc 2329 
Gly Lys Trp Arg Ser Cys Ala Ala Ala Ser Arg Ala Ser Thr Asn Thr 
400 405 410 

teg egg cgc agg teg ccc acg ccg tgc agg cca tgc gcg gga tgg acc 2377 
Ser Arg Arg Arg Ser Pro Thr Pro Cys Arg Pro Cys Ala Gly Trp Thr 
415 420 425 



tgc tea aac cac ccg ggg teg egg agt cgc tgg act ggg cac gag cgc 2425 
Cys Ser Asn His Pro Gly Ser Arg Ser Arg Trp Thr Gly His Glu Arg 
430 435 440 

tgc ggg aac teg acc gcg acg tgc teg acg cga cga ccg egg ccg cga 2473 
Cys Gly Asn Ser Thr Ala Thr Cys Ser Thr Arg Arg Pro Arg Pro Arg 
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445 450 vice 

455 460 



ccc teg gtg ccg tec tga agtaccggga ggacctcgac cgagtggtcc 2 521 
Pro Ser Val Pro Ser 

465 



gcaccgggct cgaccggctc ctgacggggt gaeageggeg atgacgacga ccaccgacgc 2581 
egggggttec ctcgtcggac tcaccggctt cacccgcgcc ctcgccgcgg ccggcctgtc 2641 
cgtcgcctcg gacgccaccg tggcctacct gcgcgccctg cgegagateg acctcggcga 2701 
ccgccgtcag gtgtactggg ccgggcgcgc caccctgtgc cacgaccccg acgacatccc 2761 
ccgctacgac ctcgcgttcg agagctggtt eggeggaacg gcacccgacg tgacgtcgcc 2821 
g 2822 



<210> 5 
<211> 465 
<212> PRT 

<213> Rhodococcus sp. 
<400> 5 

Met Ser Ser Leu Thr Pro Pro Asn Ser Asn Gin Met Ser Ala Leu Asn 
1 5 10 15 
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Asn His Phe Arg Phe Gly Leu Thr Thr Pro Glu Leu Glu Glu Phe Ala 
20 25 30 

Pro Ala Leu Glu Ala Thr Leu Ala Ser Ser Glu Thr Val Glu Arg Leu 

35 40 45 

Tyr Glu Arg Thr Ala Pro Glu Pro Pro Gin Arg Ser Trp Thr Ser Pro 

50 55 60 

Thr Ala Asp Glu Asn Pro Leu Ser Ala Trp Tyr Val Thr Thr Ser He 
65 70 75 80 

Ser Glu Thr Asp Glu Gly Pro Leu Ala Gly Arg Thr Val Ala Val Lys 

85 90 95 

Asp Asn Val Ala Val Ala Gly Val Pro Met Met Asn Gly Ser Arg Thr 
100 105 110 

Val Glu Gly Phe Thr Pro Arg Tyr Asp Ala Thr Val Val Arg Arg Leu 

115 120 125 

Leu Asp Ala Gly Ala Thr lie Thr Gly Lys Ala Val Cys Glu Asp Leu 
130 135 140 

Cys Phe Ser Gly Ala Ser Phe Thr Ser His Pro Gin Pro Val Arg Asn 
145 150 155 160 



Pro Trp Asp Glu Ser Arg He Thr Gly Gly Ser Ser Ser Gly Ser Gly 

165 170 175 
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Ala Leu Val Ala Ser Gly Gin Val Asp Met Ala Val Gly Gly Asp Gin 
180 185 190 

Gly Gly Ser lie Arg He Pro Ala Ala Phe Cys Gly He Val Gly His 

195 200 205 

Lys Pro Thr His Gly Leu Val Pro Tyr Thr Gly Ala Phe Pro He Glu 
210 215 220 

Arg Thr He Asp His Leu Gly Pro Met Thr Arg Thr Val Ser Asp Ala 

225 230 235 240 

Ala Ala Met Leu Thr Val Leu Ala Gly Thr Asp Gly Leu Asp Pro Arg 

245 250 255 

Gin Thr His Arg lie Glu Pro Val Asp Tyr Leu Ala Ala Leu Ala Glu 
260 265 270 

Pro Ala Ser Gly Leu Arg Val Gly Val Val Thr Glu Gly Phe Asp Thr 

275 280 285 

Pro Val Ser Asp Ala Ala Val Asp Asn Ala Val Arg Thr Ala lie Gly 
290 295 300 

Val Leu Arg Ser Ala Gly Leu Thr Val Glu Glu Val Ser He Pro Trp 
305 310 315 320 



His Leu Asp Ala Met Ala Val Trp Asn Val He Asp Arg Ala Asp Asp 
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325 



330 



335 



Glu Phe Glu Ala Phe Leu Leu Gin Val Leu Asp Glu Asn Ala Val Thr 
340 345 350 

lie Pro Glu Leu Gly Gin Val Arg Ala Gin Thr Pro Arg Ser Trp Cys 

355 360 365 

Ser Pro Arg Thr Ala Pro Ala Arg Cys Thr Thr Pro Ser Asn Ala Ala 

370 375 380 

Ala Cys Thr Thr Gly Ser Asn Thr Pro Thr Ser Arg Gly Lys Trp Arg 
385 390 395 400 

Ser Cys Ala Ala Ala Ser Arg Ala Ser Thr Asn Thr Ser Arg Arg Arg 
405 410 415 

Ser Pro Thr Pro Cys Arg Pro Cys Ala Gly Trp Thr Cys Ser Asn His 
420 425 430 

Pro Gly Ser Arg Ser Arg Trp Thr Gly His Glu Arg Cys Gly Asn Ser 
435 440 445 

Thr Ala Thr Cys Ser Thr Arg Arg Pro Arg Pro Arg Pro Ser Val Pro 
450 455 460 



Ser 
465 
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